Left: standard disposable cartridge used in these studies; the inside dimensions are 22x22x4 mm with a total dead volume ~2 mL. Middle: disposable low dead-volume selfsealing cartridge with the colorimetric sensor array printed directly on a PET (polyethylene terephthalate) flat. Right: close-up of the low dead-volume printed colorimetric sensor array and sealing system. The total head-space volume of the low dead-volume cartridge is ~150 L (i.e., >10-fold smaller volume). The cartridges are produced by standard injection molding.
Fig. S1| Photographs of cartridged colorimetric sensor arrays, all on the same scale. Left: standard disposable cartridge used in these studies; the inside dimensions are 22x22x4 mm with a total dead volume ~2 mL. Middle: disposable low dead-volume selfsealing cartridge with the colorimetric sensor array printed directly on a PET (polyethylene terephthalate) flat. Right: close-up of the low dead-volume printed colorimetric sensor array and sealing system. The total head-space volume of the low dead-volume cartridge is ~150 L (i.e., >10-fold smaller volume). The cartridges are produced by standard injection molding.
Fig. S2|
Labeled photographs of a functional handheld prototype of the optoelectronic nose. Left: the fully assembled unit; center: with top cover removed; right: top electronics board and touchscreen display lifted vertically to the right. The disposable sensor array used with this prototype is shown in Figure S1 . The image quality of this prototype is considerably improved compared to the flat bed scanners used in this study (Epson Perfection V200); an improvement in S/N of a factor of 3 has been achieved even at this early stage of development. Fig. S3| Gas mixing rig used for exposure of colorimetric sensor arrays. The box labeled "switch" is actually a series of three three-way valves, which allows for venting and also diversion of analyte stream to the MKS multi-gas analyzer. Fig. S4| The colorimetric sensor array is unaffected by humidity over a wide range. There is essentially no response to variations in humidity from 10% to 90% RH; average of three trials is shown. For display purposes, the color range of these difference maps is expanded from 4 to 8 bits per color (RGB range of 4-19 expanded to 0-255). The colorimetric sensor array has an extraordinarily high level of dispersion: 9 dimensions are required to define 90% of the total variance, 13 dimensions for 95% of the total variance, and 23 dimensions for 99%. Spot numbering from left to right, top to bottom for 6x6 array shown in Figure 1 . TBAH: 1.0 M tetrabutylammonium hydroxide in 2-methoxyethanol TsOH: 1.0 M p-toluenesulfonic acid in 2-methoxyethanol R1  G1  B1  R2  G2  B2  R3  G3  B3  R4  G4  B4  R5  G5  B5  R6  G6  B6  R7  G7  B7  R8  G8  B8  R9  G9  B9  NH 0.4 R10  G10  B10  R11  G11  B11  R12  G12  B12  R13  G13  B13  R14  G14  B14  R15  G15  B15  R16  G16  B16  R17  G17  B17  R18  G18  B18 R10  G10  B10  R11  G11  B11  R12  G12  B12  R13  G13  B13  R14  G14  B14  R15  G15  B15  R16  G16  B16  R17  G17  B17  R18  G18 G19  B19  R20  G20  B20  R21  G21  B21  R22  G22  B22  R23  G23  B23  R24  G24  B24  R25  G25  B25  R26  G26  B26  R27  G27  B27 G19  B19  R20  G20  B20  R21  G21  B21  R22  G22  B22  R23  G23  B23  R24  G24  B24  R25  G25  B25  R26  G26  B26  R27  G27  B27  HCN 1 0.3 -0.1 0.8 G19  B19  R20  G20  B20  R21  G21  B21  R22  G22  B22  R23  G23  B23  R24  G24  B24  R25  G25  B25  R26  G26  B26  R27  G27 R28  G28  B28  R29  G29  B29  R30  G30  B30  R31  G31  B31  R32  G32  B32  R33  G33  B33  R34  G34  B34  R35  G35  B35  R36  G36  B36  NH 3 G28  B28  R29  G29  B29  R30  G30  B30  R31  G31  B31  R32  G32  B32  R33  G33  B33  R34  G34  B34  R35  G35  B35  R36  G36  B36  HCN R28  G28  B28  R29  G29  B29  R30  G30  B30  R31  G31  B31  R32  G32  B32  R33  G33  B33  R34  G34  B34  R35  G35  B35  R36  G36 R1  G1  B1  R2  G2  B2  R3  G3  B3  R4  G4  B4  R5  G5  B5  R6  G6  B6  R7  G7  B7  R8  G8  B8  R9  G9  B9  90 R10  G10  B10  R11  G11  B11  R12  G12  B12  R13  G13  B13  R14  G14  B14  R15  G15  B15  R16  G16  B16  R17  G17  B17  R18  G18  B18  90 R19  G19  B19  R20  G20  B20  R21  G21  B21  R22  G22  B22  R23  G23  B23  R24  G24  B24  R25  G25  B25  R26  G26  B26  R27  G27  B27  90 
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PCA Eigenvector Number Cumulative Variance (%)
420.0 -0.9 -2.1 -1.9 -1.1 0.2 -1.4 -0.1 0.0 -0.8 -0.1 0.4 -1.0 -0.1 -0.2 -0.3 0.4 -0.2 -0.7 -0.6 0.3 2.6 -1.3 -0.9 1.0 Control 2 -1.1 -0.2 0.3 -0.9 0.2 -0.3 -0.2 -0.4 -0.5 0.2 0.4 0.7 0.2 -0.1 0.6 0.3 0.0 0.5 0.0 -0.4 0.9 -0.2 0.4 3.0 -0.8 -0.4 2.2 Control 3 -0.6 0.0 0.3 -0.8 -0.8 -0.6 -0.3 0.0 -1.1 -1.4 0.3 0.7 -1.1 -0.5 -0.4 -0.2 -0.4 -0.7 -0.1 0.1 -1.0 -0.3 -0.3 2.7 -0.8 -0.7 1.0 Control 4 0.5 0.1 0.7 1.0 0.3 1.2 0.5 0.2 1.2 0.6 -0.3 1.3 -0.4 -0.5 0.5 0.6 -0.1 0.4 -0.2 0.2 1.8 0.6 0.9 -3.0 0.2 0.1 -1.6 Control 5 -1.1 -0.8 -0.7 -1.6 -0.9 -0.7 -1.3 0.1 0.1 -0.5 -0.3 -0.6 -0.3 0.2 -0.3 -0.2 -0.9 -0.3 -0.3 -0.5 -0.3 -2.1 -0.4 2.2 -0.3 0.0 0.5 Control 6 -1.0 0.3 -0.5 -0.9 0.9 -1.5 -0.9 0.1 -0.8 -0.3 0.4 -0.1 0.1 -0.2 0.2 -0.4 -0.3 0.7 0.0 -0.4 -0.5 -0.5 0.1 1.4 -1.3 -0.7R1 G1 B1 R2 G2 B2 R3 G3 B3 R4 G4 B4 R5 G5 B5 R6 G6 B6 R7 G7 B7 R8 G8 B8 R9 G9 B9 Phosgene 1 0.2 0.1 -0.2 0.1 -0.1 -0.9 0.0 -0.1 -0.7 0.3 0.3 0.7 -0.3 -0.4 -0.3 0.4 0.1 -0) 3 N 1 -2.2 7.4 0.2 -2.0 9.7 -16.9 -0.4 7.1 -9.4 -1.0 -2.3 3.2 -0.8 -0.8 -0.6 -4.0 -5.0 -8.4 -0.1 -0.3 2.7 0.9 1.1 3.1 -1.1 -0.7 4.7 (CH 3 ) 3 N 2 -4.1 3.6 -3.1 -2.1 7.4 -15.6 -0.7 7.1 -11.2 -0.5 -2.9 1.3 -0.3 -0.5 0.0 0.1 0.0 0.2 0.0 -0.7 1.2 -0.2 1.2 3.3 -2.2 -1.2 3.1 (CH 3 ) 3 N 3 -5.2 2.3 -3.9 -3.1 7.8 -19.0 -0.3 5.5 -9.7 -0.7 -2.2 1.8 -2.1 -1.2 -1.2 -0.1 -0.6 0.1 0.4 0.2 -0.8 -0.4 -0.5 1.6 -1.7 -1.0 2.0 (CH 3 ) 3 N 4 -3.5 3.5 -1.0 -2.8 7.9 -15.7 -0.1 5.8 -8.5 -0.2 -1.7 3.1 0.5 0.2 0.9 0.9 0.6 1.6 0.1 -0.4 2.6 0.2 0.2 2.5 -1.5 -0.7 3.0 (CH 3 ) 3 N 5 -5.4 2.0 -3.8 -2.2 10.5 -18.2 0.5 6.4 -10.4 -1.3 -6.1 1.0 -2.0 -4.4 -3.5 -0.3 -0.9 0.7 -0.1 -0.9 0.9 0.4 0.2 1.6 -1.6 -1.7 3.9 (CH 3 ) 3 N 6 -5.6 3.2 -3.9 -3.3 9.6 -19.0 -0.4 4.5 -9.5 -2.4 -3.1 0.9 -1.3 -1.0 -0.2 -1.3 -0.2 0.2 0.2 0.0 0.5 -0.8 -0.7 2.3 -2.1 -1.5 2.2 (CH 3 ) 3 N 7 -5.1 5.5 -2.2 -2.7 11.3 -19.8 0.6 6.4 -10.8 -0.8 -2.8 2.1 0.0 -0.5 1.1 0.4 0.3 -0.3 0.1 0.0 2.2 0.6 0.5 4.2 -1.0 -1.1 4.0 Supporting Information p. S9 of 19 R10 G10 B10 R11 G11 B11 R12 G12 B12 R13 G13 B13 R14 G14 B14 R15 G15 B15 R16 G16 B16 R17 G17 B17 R18 G18 B18 NH 3 1 0.0 -0.2 2.9 -1.1 -1.0 2.2 -1.3 -0.2 -0.6 -3.7 -2.1 0.4 0.6 0.8 0.9 -1.0 -4.0 23.5 0.0 -3.9 14.6 -1.3 0.3 -0.1.0 -0.1 -0.8 -1.2 2.5 -1.3 -0.6 0.7 -1.9 -1.0 0.4 -0.5 0.1 0.1 2.5 5.2 -16.1 2.1 2.1 -6.1 -0.1 -0.3 -0.6 -0.6 -0.2 -0.3 Arsine 7 0.0 -0.3 0.2 0.0 -0.8 0.4 -1.3 -0.5 -0.3 -2.1 -1.5 0.3 -1.0 -0.4 0.0 0.8 1.3 -13.0 0.0 0.3 -6.5 -0.1 0.2 -1.3 -0.7 0.1 -0.52 -0.1 -0.2 0.3 -0.7 1.3 1.2 Control 1 0.0 -0.3 -0.3 -0.9 -1.2 2.6 0.2 -0.2 -0.9 -2.3 -1.5 0.2 -1.0 -0.6 0.5 0.3 -0.1 -2.2 0.0 -0.5 -1.0 0.3 0.5 -1.0 0.5 0.0 -0.3 Control 2 0.0 0.3 0.4 -0.9 -0.1 0.4 -0.4 0.3 0.4 -1.5 -1.2 1.1 -0.2 -0.8 0.7 0.1 -0.3 0.9 0.0 -0.3 0.1 0.2 0.8 0.1 -0.3 0.3 0.4 Control 3 -0.5 -0.5 0.0 -0.7 -0.5 1.1 -1.0 -0.8 -0.3 -1.8 -0.2 -0.3 -0.7 -1.1 0.4 0.0 -0.2 -0.5 0.0 -0.2 -0.7 0.2 0.3 -1.4 0.5 -0.7 -0.5 Control 4 -0.1 -0.9 -0.2 1.5 1.8 -1.5 1.4 0.0 0.3 1.3 1.2 -0.7 0.8 1.0 0.3 0.0 0.0 1.0 -0.5 -1.2 -0.6 0.3 0.2 1.1 0.7 -0.6 0.6 Control 5 0.0 0.5 0.1 -0.5 -1.0 0.9 -0.9 -0.5 0.5 -0.6 -2.3 1.2 -1.5 -0.6 -0.5 -0.1 -0.2 0.0 -0.1 0.0 0.6 -0.4 0.0 -0.9 -0.8 -0.4 -1.2 Control 6 0.7 0.7 1.3 -0.6 -1.3 -0.3 -1.0 -1.4 -0.5 -1.3 -1.0 0.2 -0.5 -0.9 -0.1 -0.3 -0.1 -0.6 0.0 0.0 -0.2 0.0 -0.1 1.0 -0.1 0.1 -0.1 Control 7 -0.2 -0.4 -0.7 -0.7 -0.7 1.5 -0.7 -0.4 0.7 -1.3 -1.3 0.6 -0.4 -0.8 0.2 0.2 0.2 -1.2 0.0 0.3 -1.7 -0.9 0.4 -0.7 -0.7 0.3 0.0B18 Phosgene 1 1.2 2.2 -11.9 13.1 10.9 -15.8 1.2 -3.3 1.6 5.7 3.2 3.4 4.4 4.2 -0.7 0.5 6.0 -6.4 0.3 6.9 -7.1 0.9 0.1 -0.4 0.9 0.3 1.2 Phosgene 2 2.NH 3 1 101.7 100.0 -77.8 -166.2 -116.3 102.6 3.3 -8.3 -59.3 -163.3 -103.5 28.4 14.1 1.4 -6.2 -107.0 -61.2 -13.9 -136.8 -68.0 4.5 -14.3 -18.1 7.2 -26.1 -55.0 37.1.0 -0.3 -0.4 -0.6 -0.3 1.0 -1.1 -0.7 0.3 -0.4 -1.0 -0.2 -0.9 -2.0 -0.8 0.7 0.0 -0.2 0.6 -0.5 0.5 0.5 0.1 -0.1 43.8 19.2 -30.3 -2.5 -0.3 0.0 -1.3 4.4 -0.8 -2.0 -1.0 0.3 14.2 13.0 -10.7 -31.8 -67.5 2.6 -1.9 0.2 -0.1 -0.9 -6.9 5.0 -4.0 -8.9 7.-0.3 -0.7 -0.5 -0.4 0.4 -1.2 -0.3 -0.2 -0.9 -0.5 -1.2 -0.6 1.6 1.7 -0.7 -0.2 -0.4 -0.1 -0.4 0.2 0.2 1.6 1.8 -0.3 1.6 1.3 1.2 Control 2 0.2 -0.2 0.1 0.2 0.2 -0.2 0.1 0.0 -0.2 -0.1 0.1 0.4 -0.4 -0.1 0.7 -0.5 -1.0 0.5 0.5 -0.1 0.5 -0.1 0.0 -0.2 0.0 -0.3 -0.4 Control 3 -0.1 0.0 -0.5 -0.1 -0.2 -1.8 0.1 -0.7 -1.2 -0.8 0.5 -0.4 -0.7 -1.4 -0.1 0.0 -0.2 -0.1 -0.4 -0.9 -0.2 -0.2 -0.5 -1.5 0.2 0.5 -0.9 Control 4 0.0 0.1 0.8 -0.1 -0.6 1.4 0.8 -0.6 -0.2 -0.3 0.2 1.9 -0.1 -0.1 1.6 0.5 0.6 0.1 1.1 -0.7 0.0 -0.3 -0.3 1.4 -0.3 0.0 0.9 Control 5 0.1 -0.2 -0.9 -1.2 0.6 0.2 -0.4 -1.6 0.3 -0.2 -0.5 -1.0 -0.7 0.6 -2.0 -0.5 -0.3 0.0 -0.9 0.8 0.0 -0.3 0.0 -1.1 0.3 -0.6 -0.3 Control 6 -0.1 -0.2 -0.3 -0.2 0.2 -0.6 -0.1 -1.0 0.5 1.2 -0.2 -0.4 -0.1 0.0 -1.0 -0.6 0.6 0.0 0.3 -0.3 -0.1 0.3 0.2 -0.1 0.0 0.3 0.0 Control 7 -0.1 0.1 -0.2 -0.7 -0.1 -0.3 -0.3 0.0 -0.3 0.2 -0.1 1.0 0.3 -0.1 -0.5 -1 -1.0 -1.0 0.9 -0.1 -0.6 0.1 -1.3 -1.7 -0.7 0.7 0.7 0.4 -0.9 -1.2 -0.3 0.7 -1.7 -0.3 -0.B36 Phosgene 1 0.3 0.3 0.3 0.7 -0.8 -0.3 0.4 0.4 0.1 -6.1 -6.5 -14.9 -0.4 0.0 -0.2 0.1 -0.2 -0.4 -0.3 1.2 0.2 -0.2 -0.7 -1.5 -0.8 -1.0 0.2
